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A First Flight in North Carolina
— But Not at Kitty Hawk
Robert J. Wright
University of Nebraska-Lincoln

I began my doctoral program at North Carolina State University
(NCSU), Raleigh, in August 1977, after completing an M.S. in entomology from University of Arizona, Tucson, where I worked on the
pink bollworm, Pectinophora gossypiella (Saunders), in cotton. I applied to graduate school at NCSU because of the entomology department’s strong reputation for IPM research and extension with an ecological grounding, and faculty such as R. L. Rabb, J. R. Bradley, Jr.,
R. E. Stinner, and others. Also, after growing up in the San Francisco
Bay Area, receiving a B. A. in zoology from University of California,
Santa Barbara, and then an M.S. degree in Tucson, I wanted to see
something completely different. So, I moved east and quickly transitioned from working in irrigated cotton in the Arizona desert to
drained swampland (Lilly 1981) in eastern North Carolina.
Around the late 1970s, a pestiferous beetle was causing economic
damage in the Tidewater region of eastern North Carolina—the southern corn billbug, Sphenophorus callosus (Olivier) (Coleoptera: Curculionidae). The ESA-approved common name for the genus, “billbug,”
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refers to its curved weevil snout. However, another common name
used previously for S. callosus was “curlew bug,” chosen because of
its supposed similarity in appearance to another winged animal with
a curved beak—the curlew, a shorebird. As it happened, my new advisors, Drs. John Van Duyn and J. R. Bradley, Jr., were looking for a
student to study billbug biology and management, and I committed
myself to its research and careful observation. Little did I know that I
would discover, through my research, yet another common trait between curlews and billbugs.
The southern corn billbug is a univoltine insect most common in
the Coastal Plains region of North Carolina, Virginia, Georgia, and
South Carolina. However, this insect can also be found in the midwestern U.S. (Van Duyn and Wright 1999). Early in the growing season, the adults can be found feeding at the base of corn plants—typically with their head pointed downward (Fig. 1)—by inserting their
beak into the base of the plant. They can kill or stunt seedlings or injure the developing leaves inside the plant, causing twisted leaves as
they emerge or a series of small holes across the leaf. The degree of
injury is influenced by the crop growth stage at the time of feeding.
Larvae feed inside the stalk at the base of the plant (Fig. 2) and can
reduce grain yield of infested plants.
As I started my graduate program and began a literature review, I
found that there was very little recent biological literature on this insect. There were several extension bulletins and insecticide efficacy
studies, but the most recent biological study was published by NCSU
entomologist Z. P. Metcalf in 1917. Fortunately, Metcalf (1917) summarized much of the known biological research at that time, and I read
it repeatedly to develop plans for my dissertation research. Today, Z.
P. Metcalf is primarily known for his taxonomic work with Auchenorrhyncha (Dietz 2008). Many entomologists of his era worked in economic entomology, but also contributed research on the taxonomy
and systematics of a particular group.
Because there was relatively little published information about
southern corn billbugs, I also read what was known about other
members of the genus as well as literature on other weevils to get
ideas of possible methods of study. There are 71 species of Sphenophorus known from North America (Arnett 1985), but only a few of
them are economically important pests. The maize billbug, S. maidis
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Fig. 1. Adult southern corn billbug feeding at the base of a corn plant. (Photo by
Dominic Reisig, North Carolina State University.)

Chittenden, is also a potential pest of corn in North and South Carolina but is common further inland from the coast (Cartwright 1929,
Kirk 1957). Sphenophorus callosus is only known to reproduce on several sedges (Cyperus, Carex, Rhyncospora, and Scirpus spp.), rushes
(Juncus spp.), and several grasses, including Panicum spp., wheat,
corn, and rice.
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This study was conducted 3–5 July 1979 in a room attached to Dr. Van Duyn’s farm
shop at NCSU’s Tidewater Research Station, Plymouth, NC.

Regarding the intersection of billbug host range and agriculture,
Metcalf (1917) mentioned an interesting farming practice I hadn’t
heard of before: the cultivation of chufa for hog feed. Chufa is a common name for Cyperus esculentus L., yellow nutsedge. Sphenophorus
callosus and several other Sphenophorus spp. use Cyperus spp. and
other sedges as host plants, presumably among their original hosts
before the cultivation of corn (Satterthwait 1931). Hogs will forage in
chufa and dig up the sedge tubers (nuts), which are a high-energy food
source for them. So, perhaps it isn’t surprising that Metcalf found the
need to study this insect in North Carolina, given that farmers there
were cultivating one of its original hosts in addition to growing corn.
Because of the southern billbug’s somewhat limited host range, at
least for crops, one management recommendation from Metcalf (1917)
that is still in use today is crop rotation.
However, for crop rotation to be successful, at least on a wholefarm scale, host range is only one population characteristic to consider. Due to the apparently limited dispersal ability of the southern
corn billbug (i.e., it doesn’t fly in the field, or so we thought), crop rotation to a nonhost crop was recommended as an effective management strategy. However, Metcalf (1917) had speculated that flight was
possible:“there is some very strong evidence from observations made
in the insectary to show that late in the season the adults seem to develop a sudden instinct to fly … We have made no direct observations
in the field that the beetles fly, save the indirect deductions as outlined above.”
Ultimately, I was able to publish four journal articles on southern corn billbug seasonal phenology, host range, damage potential,
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Fig. 2. Larval southern corn billbug feeding inside the stalk at the base of a corn
plant. (Photo by Robert Wright.)

diurnal activity patterns, and dispersal (Wright et al. 1982a, b; 1983a,
b). As part of the diurnal activity studies, I held a population of southern corn billbugs in cages, with corn stems as a food source, and monitored their oviposition every two hours over a 48-hour period. I slept
overnight on a thin foam pad on the cement floor in the lab, with my
windup travel alarm clock nearby. This study was conducted 3–5 July
1979 in a room attached to Dr. Van Duyn’s farm shop at NCSU’s Tidewater Research Station, Plymouth, NC. Not surprisingly, I only conducted this study once.
One day when I was adding new corn stems to the cages, I noticed
that one of the billbugs had its hindwings extended beyond its elytra,
which I had never seen before. In the field, billbugs always have their
elytra closed over their hindwings. I suspect this pre-flight telltale
at the tail end of a beetle is what Metcalf (1917) also observed in his
aforementioned quote. I took the billbug outside to a bare, sandy area
adjacent to the shop and put it on the ground during a North Carolina
summer afternoon, so the sand was quite warm. Within a short time,
this billbug unfolded its wings and flew off. I could follow its flight for
a while and watch it fly several hundred feet before I lost sight of it.
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So, southern corn billbugs can fly! After I saw this, I rushed across
the station to Dr. Van Duyn’s office to share this observation. Fortunately, he was in and was able to share my excitement in this discovery. I tried this later with other individuals and observed them
fly away. I later found that placing a billbug on a hot car hood would
also stimulate flight. I never measured the temperature of the ground,
so I don’t know what minimum temperature is needed to stimulate
flight; however, air temperatures during the flight tests ranged from
25 to 35°C. During one of these observations, I thought to photograph
the process (Fig. 3). It is still amazing to me that I was able to manually advance my handheld camera to take several shots in rapid succession and keep the photos mostly in focus. This was done without
a tripod or mechanical shutter release cable. Before digital cameras
(with the exception of “instant film cameras”), you didn’t know if the
shot was good until days later, when you finished the roll and got the
film processed.
Although some Sphenophorus spp. have been reported as weak fliers, e.g., S. venatus confluens (Kamm 1969), mine was the first confirmed observation of the southern corn billbug in flight. Kirk (1957)
reported that on several occasions he observed maize billbugs “that
had the urge to fly, but every time they would try to manuever into
position facing the air movement, unfold their wings and try to fly,
they always fell back, unable to get air-borne. The urge was present,
but the body was not able to respond.”
Inspired by my observations of billbug flight, I designed and built
an interception flight trap based on traps used in forest entomology
to study beetle movement. I placed traps out on the edge of two commercial corn fields with a known infestation of billbugs and was able
to document billbug flight by a few individuals under natural conditions (Wright et al. 1983a). Despite my documentation of flight in
southern corn billbugs, it is likely a relatively rare event. Infestation
patterns are associated with proximity to infested corn or Cyperus
spp. host plants. Crop rotation is still recommended as an important
management practice (North Carolina Cooperative Extension 2016).
I presented a paper on my dissertation research at the 1980 ESA
Annual Meeting in Atlanta, GA, in the student competition section—
my first presentation at an ESA meeting. Older entomologists will remember that we used to present talks using slides and slide projectors
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Fig. 3. Southern corn billbug taking off in flight. (Photos by Robert Wright.)
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at ESA meetings. Part of my talk included discussion of evidence for
flight in southern corn billbugs. I advanced the four slides shown in
Fig. 3 relatively rapidly in sequence to give the appearance of motion,
which elicited an audible reaction from the audience. Unfortunately,
I did not receive an award for this presentation.
Unlike billbugs, I have dispersed long distances over my career. After graduating from NCSU, I worked at Cornell University from 1981
to 1988 in a non-tenure-track faculty position, and then accepted a
tenure-track faculty position at the University of Nebraska–Lincoln
in 1988. I think, if nothing else, my Ph.D. dissertation documented
that I was resourceful and persistent enough to conduct productive
research in a totally different system without the advantages of building on past research or using proven methods to choose productive
avenues for research.
Acknowledgments I am grateful for the mentoring and support I received from
my co-advisors, Drs. John Van Duyn and J. R. Bradley, Jr., during and after my
Ph.D. program. They and the faculty, staff, and graduate students in the NCSU
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